ABSTRACT
INTRODUCTION
Wireless medical sensor networks have offered significant improvements to all area, especially the healthcare industry in the 21st century [1] [2] . Medical devices are attached on a patient's body, thus they can be directly monitor the physiological condition of patients. From the fundamental of the material to the highest architecture level, researches are working super hard, and the improvements can be seen here [3] 
BACKGROUND

Figure 1. Block diagram of a multiband RF transceiver
The receiver will receive the signal and also has the digital signal processing to smooth out the data from the transmitter [37] . Figure 1 is the transceiver diagram. Due to the health care requiments, transmitter and receiver are both demanding low power. Director-conversion transmitter is very popular for such applications, because it offers good performance but low power as well as low cost. This paper introduces the RF switch design, but the whole system, other blocks of the system such as PA, LNA, mixer are discussed in the paper [40] [41] [42] . In order to meet the standards, the RF switch is designed as shown in Table 1 . Figure 3 . When a control voltage is set high, the series FET would be on, which means a signal would pass to the following transistor, where a shunt FET would connect to the ground. When the control is set low, the series FET is off, so there will be no signal flow through the transistor, however the shunt FET will pass the signal. FETs are three terminal devices are usually fabricated as SOI or GaAs. The basic function is shown in Figure 2 [32] . When the gate is more positively biased then the source, a channel would be formed between the source and drain side, so the resistance is lowered, and a current can be flowed between source and drain terminals. However, if the gate voltage is equal or smaller than the source terminal, no channel will form, resistance will be much higher, and no current flows through channel. The gates were controlled by the external digital signal, which is used "s" in the Figure 3 . To turn-on the switch, setting "s" to 2.4 V, then the switch is at on stage. When S is set to 0V, the switch is at off stage. In terms of RF switch performance, there are several key parameters, such as reflection coefficient S11, insertion loss S21 and isolation S31 [32] . S11 is the input reflection coefficient, which is voltage ratio of the reflected wave on the input port to the original wave. This parameter represents the power loss from impedance mismatches, also known as voltage standing wave ratio (VSWR). S21 represents the forward voltage gain. A low insertion loss between source and active switch is critical to increase the efficiency. S31 is also a very important switch parameter. When there is 3 ports, two ports are on, and another port is off, and this parameter is a measure of the transmission coefficient from the source to the off arm. This parameter represents how much power was leaked into the off arm. Besides the S11, S21, S31, a switch design's value must also consider the intercept point (IP3). This parameter is a measure of the linearity of a device, which also known as intermodulation distortion. The third order intercept point is where the intercept of the fundamental frequency and the third order of the fundamental frequency.
DESIGN
The SPST switch was used for the healthcare application which can worked for the 0-5 GHz, so it required designed high isolation and moderate insertion loss. A proposed topology is shown in Figure 3 , and which is based on shunt-series configuration [40] . Such type of topology slightly different from Figure 2 when only using a single seriesshunt topology [40] . In Figure 2 , only four FETs are shown. For many commercial switches, however, each of these FETs would represent a stack of at least twelve devices in series. Stacking the devices in this manner is often necessary since each individual FET has a relatively low breakdown voltage, as previously discussed. By stacking the FETs, the relatively high voltage typically used in most RF frontends is dispersed over several devices, so that the voltage across any one device is relatively small and unlikely to result in breakdown. Ideally, all the FETs in the stack should have identical drain-to-source voltages. As seen in Figure 4 , an insertion loss of 0.906 dB and an isolation of 30.95 dB were obtained at 5 GHz. As seen in Figure 5 , input referred IP3 reached 53.05 dBm. As seen in Figure 6 , 1 dB compression point reached the switch achieved a third order distortion of 50.06 dBm. As seen in Figure 7 , by adding the impedance matching circuit, S11 could get below 10 dB. 
RESULTS
CONCLUSION
Simulating RF switch using cadence software based on Power Jazz SOI process 180nm technology is presented by this paper. This RF switch of the health care application is positively to be realized, but it still has extra room to improve if more requirements added. Communication could be by the medical sensors; such technology could help to link between the patients and doctors. Hospitalization resources could be improved by implementing low cost and low power medical devices. To realize this, future improvement is needed.
